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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a material for an insulating substrate which is excellent in mechanical properties, 
dimensional stability, heat resistance, etc., especially excellent in flame retardance as a result of the shape retention effect 
during burning; and a laminate, a printed substrate, a copper foil with a resin, a copper- clad laminate, a polyimide film, a film for 
TAB, and a prepreg prepared by using the material for the insulating substrate. 

SOLUTION: This material for an insulating substrate is prepared by drying a resin varnish composition comprising 100 pts.wt 
resin comprising at least one thermosetting resin and/or at least one thermoplastic resin, 0.1-100 pts.wt. phyllosilicate, and 30- 
1,000 pts.wt organic solvent. The phyllosilicate has an average interlayer distance of the (001) face, measured by the wide- 
angle X-ray diffraction measurement method, of 3 nm or larger, and at least a part of the silicate is dispersed as laminates of 5 
layers or less. 
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^HKa7>h7-tX ^ £ y -r ^ t Fn7>h7-t 
V, FU^^y Ff^tFn7>b7-t!X >*^^n^ 
>£>?x>, 2, 3 — v^fc Fny^D^>^y*xX ^ 

^ £/-r# t: FD^>V>fVfX y^y^-^^tK 
n7;U:*k>\ ^^/t^^tFP7Wl/^cn 

40 cfcl^o 

[0 0 5 9] ±Sey;l/#yl/*>l¥<DllSli*^t3^SHSS 
g£ LTfi^tcPM^trf. WAtf. 7;l/*/l/g, 7;l> 
^'JfvS, 7»J~;l/8, y7/l, 7;l/n+S/^;U7p 

[0 0 6 0] ±iey;U*;l/*>S<DKfttt:i: LT(i1flc 
Pl^^nr. ey^.tf. 5-^^;l/- 2-y;U*;l/*>. 
5. 5-> ? ^7 c 7U-2-y;U^U^>, 5 -x^U- 2 
50 -y;k1-:;l/*>\ 5-y^;U-2-/;l/,t";l/^>, 5- 
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(8) 



IS 

5 -*^;U- 2 -/^^l/^^W^nSo C 

R) ttHosss* ry— h>j s/y— x*B3Mf*>i± 
rw/7j s/y-x, nmt:^±^oap a p 

[0 0 6 2] ±EJ»Rraitt#y Y=L KSffiflg^LTfcm 

^m^tftW-rsaByi-f-^^Fttii, 

Kfitflg, ^^^^^^ F^i:xXT^i:W 
[0 0 6 3] ±13* yx— r^x-^U^h^flgi: L 

[0 0 6 4] ±ffiy-X*&j£^i. »«^»JB^#^-T 

* 0 *0^ffl«tc4b'v^T, i^sei^ii, jihic* 
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Uo-^K ^\^b7^h, t^t^h, /W-r-^-Y 
^h^±m BRBttv>f* % ;^^^^7^b, m 

/0 StttS«, *»T'fflt>6hTt>«t<, 2SW±*^fflS 
[0 0 6 5] ±ie^S^igO^ H B B JB«t L TIMS KB 

ffiSft&l^, ¥^*SO»*Lt^TBtiO. 0 1 /1 
nru ±Pgti3/xrru flE£<D#£ Ll^Tffili 0. 001// 
rru ±l(i 1 /i m, TX^^ htkOS?SLt^Tffiti2 
0, ±Bli5 0 0T*9, ¥J3fi£<D<fc9»*U^THi 
tfO. 0 5 jim, ±PS(±2 /inu f^Oi 0 Ll>T 
IfiliO. 0 1 /inu ±Kii0. 5 \l rru 7X^^ httco 
<fc t> j? * L^TRSti 5 0. ±Rg& 2 0 0 T*fe* 0 
20 [0 0 6 6] ±E«ttg|tttBtt, TIB:* (2) 

-So 

[0 0 6 7] 

- [Si] 



[0068] ±EJltt3Slt«<o«iHt#a-rs3S»tt* 

[0 0 6 9] ±IB»tta»ttO*^*>SE»S«i:LT 

ti^cpg^Stx&l^ Lv^TRBti 5 0^ u^a/ 

1 oog, ±KJi2 0 05y*«/i oogt^Sc 5 
o^';fi/ioog*ir^^, ^^^^^Cck 

[0070] ±mmv&mnitLTiz, {t^arast-i* 

S«ffi^©^tt«rfil±snfctOTfeSCi:^»S 

fcv^o ±K{k¥fflB*:LTM\ W*tf % WTlcijrTfk 
(1) ffiMk^«» (6) ^tc^oT^SEf^c 



50 [0071] ±Bit^mm c 1 ) ***>&nm 

'J 7ir U>x--7 L ;u«l!g«(Ofiffittt8J!g^fflt^T*f6 
[0 0 7 2] ±KA^3j->1tWBBgtt»Ji: LTttWJcH 

40 mzif* 4»7>^ex^Ajfi % 4«*x*x 

[0 0 7 3] ±I2 4^7 y >^e-^7A^i: LT(i1f^(BS 
h'Jxf;b7;l/^7>^-^Al > hU7f/l/7;^ 
50 ^^/U^T^^l/TV^x^^, 
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(9) 



12003-31 3435 



15 

7>^-^A^, 7?§^ft-*4*R7>^x^Aig, 

MJ^f^7x x;U7 >^e- Kmco^mfeT ^ > 

2Jg, ^'Jxf i of t§ b tj 7;b 

£ l offl, h U 7;b+;b 4 ffi7>^z-) A^f^tf 

<fi, Xf7'j;l/h U ^f;l/7>t- ^Ai&, hU*^ 
yM^l^v^x^ug, '>'xf7'J;k>7f;i/7>t 

7U/U^V;^rt,7>^ex>>Affl, N-4fJt+yxf 
b>-N-^D;l/-N. N-^f^^-^AJ^ 

?wat'fe5c cneo4ifS7>^-^^j^ti, 

[0 0 7 4] ±§2 4»*X*X'>A££LTl;tfffc:ffiS 

?n-r\ bo*.**. Ff^uh^x^x^-^A 

**-;l/*X*x *7Ai&. Xf7U;l/h'J^fMX4-o 
^A^, h'Jt^f/l/^Xto^A^ Mf***-;!/* 

X * x Affi, y'Xf7 U ;U >~ y X * - 
AtB. yXf7U;b ^ > s^i,* X*x V AttQftMPtf 

[0 0 7 5] ±Kfk¥»* (2) {k^iffff ( 1 ) 

mt(Dit^mm^co^^mm^^mc i mix 

[0 0 7 6] ±E7jcSE«fc{t^|g^L!#*SI6»X«:7jc 
£*vT\ SHAtf, 7/l/^ + yi, ^US^US. 

[0077] ±.MZi/^>it&vzit LTtemcmmzft 

h*^>v>„ tf - ;U h«jx (j3-^h + yxh^'» 
>-7>, y-7^yyntT;Uh h^viy^>. y - 
7 = y7n W^f^>7 h*'>->7>, y-T^/y 



ijxh + yy7>, y-7^y7 p atf;l.^^7Uv ? xh + 

>>^>\ y -T^/-7u\L)\,V^^)^Y^-i/i/^ 

>>^y, ^S/;l/h'Jxh + yy7X (7 
^xf;l/) y-7^/7 P n^h'J^ h + yy^^ 
N-/3- (7^/xfW y-7^yyob!;l/h »Jxh 
N — 0 — (7^yxf;l/) y -T^yfa 

vv-^v. t^fyjl/b Ux h4^>v^> N y — ^ ^ 
^ U n+y^P ;l/->7 h+ yy 7 >, y-*5 

^Uo4 1 v'ynfcr7l/^7 c ^v ? xh^>'>'^> x y-*£ 
^'jD^yyatf;l/h'J^h^y^7^ y-***U 

[0 0 7 8] ±fa{k3*«« (3) fk^««i (1) 

$> £>o 

[0 0 7 9] ±tefk^|ii§fP (4) {k3*tt« (1) 

ffiT{k^ffla5n^^«Mk«ttaiM«o« B ^affi*, 7 
x^vissffigtt^^-rsfk^ttiT'fk^jffia-rs^ffiT 

$>^o 

[0 0 8 0] ±K7-*>ttlfffigtt«:Wr*{k^ftii: 
litis ^*>*BSftffl^«fcO«ttS»S*fk*ffiai 

thU^A, Xf7>J>8tb'J^A, *W>Btf-h 
U^A, «S77U:3-;«&xX"r;Wfi. I2ij||57 
;UHt»xx-r;l/tS. ^S§ffi7;l/n— ;HK8xxf 

[0 0 8 1 ] ±IBfk*»» (5) ffitt, ±IB7x^->tt 
SffiSte^W-r^fk^OS'S, »^il^c07x^->a5 

(aw^^sjcsit^tes^: 1 fiw±wrsfk**T»fk*«i 

^ [0 0 8 2] ±iefk*«* (6) ffili, ft^^ift (1) 

ffiMk*»* (5) s^i^-rn^co^Tft^aiPii^n 
'j -7 xx u>x— Tiis&mmvj: n temmm&& 

[0 0 8 3] ±8eJlttaSfiOiE^«OTffl{i. *m.{k 

&mmRV/xim^m&mmfrz>*2>mm 10011 

50 0. 1 MSP**3ST'$>££, Kiatt^^^ttHkittOBfc* 



-9- 



17 

ist* i ams. ±psti 5 osjt«PT*a 0 i fiasp*« 

Off*L^TfiBl±5Mffl5 N ±KBl*2 Oll»T*5o 
CO 0 8 4] iEy-xarttt^tcJlttaitM*^* 

m tt a * cfc 0 1§ - o fit *ffl lz * £ c fc # t»* 

[0085] ±iay~x«fiu»*»}a»ju:<fc?)»fa*^: 

[0086] ±E!7-xfifiK«i*f8ja#jtc<kt)afa$^ 
s^ffikLTttwtcH^^n-r, fly* ^-^asas 

[oo8 7] ±is-7-xaafttt, «r*js«*^*-r 

ft»x^k N. N-y7f;b^l/A7^ h\ -\4^y 
7-fe F-h 'J/k i/tmXJlt^isb*. n, n-^ 



ON WMJ2 0 0 3-3 1 3 4 3 5 

[0 0 8 8] ±E*mMt®E&*a, ±E*» J f>»tt 

$ l < , Rtt^jtcti. < k fe i mommt&mmR 

£Tffil±3 OSggP, ±fig£ 1 0 0 0M»T*5 o 3 

S«&«OE£*©Sf$L^Tffi«: 1 0 01M «fc 0 
»S L^THtt 1 5 0S«SPJW±^*0. S#J£i£Jg<fc 

[0089] ±fe r 7xxs^ti. *few<o*siasigffl 
[oo9o] ±tmm<iti,Ttemcm7£zt\-f, m*. 

K r;l^>&{k*;k>^A, 2 7j<fP5C ?J<& 

U v»T>^xr>Aiftou>iRfk^%i ; y^^>, 

>^ y 5 ^ >^ t/ e tc asiafi^sg l tz * ^ >s§ 

fk«KOft**T»fe, 1t^7j<S{kvy^^^A, 7j<^fk7;U 

[0 0 9 1 ] ±EK«WJk LTftH7KKfktt«ffl^«« 
^ ^S7j<»fkftOE^ilO»SH/^T(E*i^ #afig{t1± 

0. l««»*j«T**k, KJBfka*A^»tc»6n 
4^Cktf$S 0 1 0 0fifiS$;£iS*_&<^ *SBfl<03t6 
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Eli 7 OMggPTSSo 10-7 0BSgB<D85HT&& 

fr&<, ?E»*««tt*«5i-r* 0 

[0 0 9 2] ±IHIHU»Syi:LT^'7 5>R*i**flai/>S 

fktt«iBsif/xtts»piaiit»fls^6a*«ii i o oa 

So 0. l 4:. «HaMk»iR*%»lcf§ 

c{£T-T£c £frfe£ Q B^»SLl>TI8ti 1 OS 

gp, ±RS« 5 oasgpTfeSo io — soaaasoiB 

[0093] ±iay-xffifig!fe»ti v **wo»fiafi8^ 

0«J»»tSffl»fifc»ljp»J^E*Sti*«i-&K:tt, _hIB 

fl*«f»±ak rmmk mm. *imm, 

[0 0 9 4] ±feSJpI^ttX'7Xhv-Si:LT(i4#ic 

[0 0 9 5] ±!2IB«d , Ai: LTttWtclBSSn-r, «RI 
xJf. f VT'UVifA, fZi/^zU*^ I. 2-#y 
^v^>> X^U^-r^xyziA, xMJ/l/d" 
A. ^fvl/dTA* x^U>-;/nfcru>:fA. y'Ja- 

OT*5cfcff!ffSHr\ ±eSte»«ttLfe9g«dTA 
x>=fA*xs|!*i/attxh ij/|/=fA«#Wf6tlSo 



(11) ^12 003-3 13 435 

cne>o?g«drAStt*34Tffli/^&nTtj:<, 2 aw 

[0 0 9 6] ±IB*y^— afcLTttWJClBSStl 

[0 0 9 7] *9ffl0fe*StMtm(** ^Bi^-xffi 

tf . < i: fe 1 aoteHitttWflgaa/xfijHioraBtt 
&t>\ igss^isuTiB^ns 1 ax(4 2aw±o^*p 

ossp, ^-«}sa. &u\ ift«»c«;i:TiBA«n* 11 
xtt2aw±oaara»jo*Hf^«*, scsTx^ingrF 

[0 0 9 8] ±SBig^07?j£i:LTti, ^feJIifigKtB 
^*C£fr#£L</\, 

[0 0 9 9] ±8E»KfcLTj»RiaHt«aB*fflV^«^ 

[0100] ±Mmm£LTm£<t&m%zm^zm& 

[0 10 1] ±IE»fli7xxfflfiE«5*^«|^Hi:T*«W 

ic&ommznz (00 n so^flinEKA^ 3 n m 

W±-e*0, fro, -»Xtt*»0«Ji*fr5JiWTO 

MSNIIfr3 nrnW±T*0. fro. JBttaBMO—fflX 
ti^SPfr 5 JlWToa»#fc: LT»»Sn« c k tc <fc 
50 0. ^BEftttafliSCf/Xti^Rl!atttailgfr63a:S«ll§ 
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mmfcRmmcts^T. m^t<omm^mt^m^rz£^ 

So 

CO 1 0 2] ±K¥*IJlMeilO»SLU>±l8a:5 nm 
*!«0««»fiR*t5I< ft t> , IUI«ttOfii±*^K»6 

&&Lfz®&izisitzmM<D&m<D¥-t$*%mL. xm 

So 
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10 



* [0 10 3] ±K»«a*ttO-*Xtt^ff*<5««T 

kUiHSLT*!), /f lttig?Jg<D 2 0 %«±tf 5 MM 
T<D&.m#£LTftWLLT^Z££tf£r)li?$iL\,\ ft 

J:t) 5 7T-1 Octets* LTfcifcU -£fl5«*fcfc 
-TSCirtctD. Ties (3) *»6JHtU-r*ilfc*fe* 

So 

[0 10 4] 
0*2] 



5 »«"F^«««:i: UT^fcUXV********.©-** ( %) _ ( Y /X) X 1 O O 



[0 10 6] ±IS^flgf:Htt^K^i:cDSMffiffl*^i}' 

immtf»%K)f$.B&wft±-tzc£Ktja%., nrja^e 

HP*SC £#T*#S„ frfrssiiiB.se.fr-rHift^;^ 

m<ojBVimmm<-M<DmtAmm&£ LTftfflLT^s 

&A 8M L TitjfcS&Bt t ft (? {§ « L ^ 

t% ^ifA^<DK^o«*e«ris»f-rsco*fte,-r, 

[0 l 0 7] ±SB«K4»Tttjft«Wi»cit^Tft** 40 

KStttSH* teJf tffiggigS: 5£E1 L ft ft< SffiftrT S <DT\ 

T^yu-i/s^witsctms. etc. mm 

[0 10 8] ±GaHlB'7r:xiifig%i«re*RS^T*«W JO 



(3) 



S c fc »c £ *fgBJ§<D*6Jigj£ 
ffltmii, 5 0k W/m* ©IBttiaj&aW T' 3 0 ftmtiO 

J»^*cfct*o«5*s-e-fc««Hii*afto. i cm 

/ s TfftSLfcPK©P$ttMi*S*l* 4 . 9 k P a fcUifc-f 

feSfc, «S^ft^iT'«Si^«jS<D«ig^ec:sci:*<ft 

gtffeSo ftf$L<{±l 5. 0kPa«iT'J65„ ft 
*3, ±fe$y&Ut®?t±, ASTM E 1354 Icipftrr 
%>££lc£K)'no C£tfT'2Z> e 

[0109] ttzw<D&mm&mttm*, '>ft< 1 1 1 
ttt»Kii tf /xttf»RiaBtt»flB<p & ft s w 

S#vX$£f£S&^»&^fl5SfiQ±f?5cSli^ 

»«**#-r*. *ft, ^mncDtemmmmttmit. m 
imicmw£mmc <fc s^»^ff^-r sot-^ss 

'ti<Di&1Sff&8M<DJ: o Ic^ffilcRE^bft < £ tgnfc^j 
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[0110] *&w<Di&mmfomttu<Dm&t LTim 

icpg^n&i^tf. 00* tf, fiKJg-T 3 c i: £ <fc >K 
fix *'M5K7-r;bA % T A Bffl^-f A,A, 

mm. ^UVbStg. ttB^^MtB. SI§IftJl1S, #U /<? 

[0111] ±fSriEJB<D7?rffii:LTti1#Ji:RBS^ti-r, 

* a X«Xt±^«*tt©Jttt"« x-f ^ fcT > y L T "7 -r ;l/ 20 

tvr\ ^x^Dx, 75 s num. 

[0112] yu^hss. »B&tt* 

Assure. *y^5H7^;i/A, tabi7^ 

-So 

[0 113] 

[0 114] (HfiSffiJl) £X*7x/— ^UA^x^*^ 
»H (^^r5*;l/B*aSH, D. E. R. 3 3 1L) 

4 smm^Rumm^^-^mm (Mmtm±w. yp ^ 

5 5)4 5a«f»^6ftSx4?*S/ttBRJHJSK«i9 0 Rflt 

F.ll-3 fi 3 6 A S) 3 . 15 KP.SP. ^tt-f ^ 

7f^-Kt-EH-3 3 6 6 S) 
1. 3 5 MAS, IttSggi:LTh'J^7f;M^l/ 

h (n-y^r= *;U?±ffl. /I/— fe>£^hSTN) 1 0 

(fnft«aitt«, 4 0oiis^e-^-do 



KfB8 2003-313435 

0 o CT*3^j!)a|&U 1 7 0tT'3 0#fSin&LT 
8Efk«*TlftliS«ffl»8^&ft«JP«2mm&tf 1 0 

[0 115] «SSWJ2) ^a^^^LT. 
M7= KOfttHC **vUx*-;l/-!rh> (fnttUfiSStt 

l61Sgffl^f)^51l2 2mmM 1 0 0 /im« 

[0 116] (HSS»U3) Itt^i:LT, HJ*£ 
h (*Wi¥fi : ?±Sx New S-Ben D) 

[0 117] (HiM 4 ) 7i/- 
*->»fli (±0*^>*{b^Iii*±Sk N-7 7 0) 7 

tttfig (*B*-<>*ffc^X3)Ea», EXB-9 8 2 0) 
2 8fi«SP^&«:Sx^^WffifflJffi«| 1 0 OfifigP, 
IKSiS fcLTh'Jt^f;M *vl/7 ^7 AJ^T* 

/l4±Sk ;U— trv^-f h S TN) 1 lfiSSP. 
SiMi: LTv7f ;l/*;l/A7^ K (ft#fcl*62£*±S!k 

mso 4 3 osagp^^-Tb-jcjD*. mnmicx 1 us 

LTctt^TjgjK^^L/'c^ 1 1 0TCT-3BS[fflJn*& 
L, Wlc 1 7 0°CT 1 ^H4a»LTWkS^ 
ffltfW^4Si?2mmRffl 0 0 /i m<0«ttJ5EJB(* 

[0 118] (H«M5) *ar§«^LT, 5^>«^;U* 
l6«aSffl*f»^64Sniff 2mmM 1 0 0 ^m<DlS 

[0 119] C^5Sff!l6) t'X7xy-;l/A^x^y 
(^^S*;UB*ttfi, D. E. R. 33 1 L) 

4 5M*&tfBJBx#*S/»K (!K»ftfiEtt«, YP 

5 5) 4 5M*ffl^6a5x#*S/(»effljac«9 on 
SB, ^>7>^75K (r-r*tt«. 7t^a- K^- 
EH-3 6 3 6 AS) 3. 15 fliMW, ffitt>f ^ ^"V"- 
;b (T-r^ttSa, 7f^JA- Kt-EH-3 3 6 6 S) 
1. 3 5 C0fiifS5. KS«ff-K4ii:LTh 
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h )V~ b>**h STN) 10 
Lt^f**;!/i75K (SBtSfijUttH, IMS) 5 0 

i i oict?3«pMiipj»u mc i 7 

45SJ2nimRtfl 0 0 p mOffitflSJBttfcftSi L 

[o 1 20] mmmD 7x/-;^^7y^x^ 

(*B*^>*{fc¥XSItt8k N-7 7 0) 7 

^Bi tt0*^>*^lim EXB-9 8 2 0) 
2 8««»3^6ft*x#*->»lBe««l 1 0 Ofifigp. 

mvtmmmt it h yt^^i/^f^^-^LaT 
;v-t>^hsTN) i isssi:, tmmt 

— tcftp^. jiBwiicT i wnwff bssu was 

1 1 01C7»3Wra*Pj»L, MlC 1 7 0tTl w 

[0126] ( 3 ) ««»(DJBtt«»tt, 

ASTM E 1354 r3iSS«»0«S«lttHK^ffiJ 
JC^aiLT. 1 0 Ommx 1 0 0 mmtC^ff Lfcff? 2 



(14) ftM2 003-313435 

[0 12 1] (tt«Wl) ^^h7^fh (^-y^ 



fc. ¥£|fi£?g 50/i mOgg^/^^A 1 0 



IP* 



[0 12 2] <i¥{ffi>HS£#J K 2, 3, 4, 5, 6. 

[0123] ( i ) e^Kso^sHEdt 

XtaislSfjRI^H (U#*t±»* R I NT 1 1 0 0) t£ 

ScD(HiSf^»?f#^>n^[53STtr-^cD2 e*«b£u TIB 

xS (4) cD^^>y ^O[5]J/f^tCj:0, JBiJStSBBO (0 
0 1) BIHINId*lVtiU f#&ftfcd*TOlfHe* 
(nm) ^Lfco 

A = 2 d s i n 0 (4) 
±IBS (4) cfu A&0. 1 5 6l,*&imn* 

20 a-To 

[0 12 4] (2) 5ittTOSl#i:LT»aLT^ 

»K3»*©J1»Y«HWU TiBift (3) lc«k0 5JI 

(%) ftlWJLfco 
[0 12 5] 
*i0 C»3] 

(%) = (Y/X) X 1 O O 



(3) 

»U WttjSUB* <*BI3&*) (kPa) 
[0 12 7] 

[ii] 
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